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I have had several opportunities to address both math and social studies teachers on ways to integrate these two disciplines. I continually see more connections and there seems to be no limit to the ways social studies and math can be integrated to promote understanding.  The National Council for the Social Studies (NCSS) has identified several essential map and globe skills and many of these skills involve concepts from mathematics.  One of the NCSS skills that utilizes a lot of math is “locating places on a map.”

I begin teaching this important map skill by introducing the concept known as a grid.  I write the word on the board, draw a grid by making several perpendicular marks on the board, and then give several examples of how we use a grid system often in everyday life.  For example, if you have ever bought a reserved seat to a concert or sporting event and your ticket was labeled ”Row C, Seat 4,” we use a grid system to find our seats by going to the third row and over to seat four.  Many towns and neighborhoods are laid out in a grid system, which makes it easy to meet someone at the corner of “8th and Main.”  

In social studies, we begin teaching map location skills in the early grades by using a single quadrant grid system--the alphabet on one side and numbers along the other side.  In the upper elementary grades, we begin to teach a four-quadrant grid system of location called “latitude and longitude.”  Similarly, early math instruction of finding points is first started with a single quadrant but by 5th or 6th grade, plotting points is done on a four-quadrant system called the “Cartesian Coordinate System.”   

While these math and social studies skills are very similar, there is one major difference that may cause some confusion for students.  When working with latitude and longitude in social studies, the up/down--north/south or latitude coordinate is listed first and followed by the left/right--east/west or longitude position.  When teaching to locate points on a Cartesian coordinate system in math, the left/right or x line is listed first, followed by the up/down or y line.  However, this is probably not too big of a problem as latitude coordinates are almost always labeled with an N or S for North and South while longitude coordinates will be labeled with an E or W for East and West.

Following discussion of grids, I explain to students that a grid system applied to a world map is called “Latitude and Longitude.”  I then try to distinguish between lines of latitude and lines of longitude by describing characteristics of each. 

Beginning with lines of latitude, I point out that these lines run East & West or horizontal but measure distance North & South of the Equator—vertically.  The equator is labeled as zero degrees latitude and the equator line actually marks the only place on Earth that the direct rays of the Sun strike twice each year.  The equator is an actual line that can be identified or measured and this is important because zero degrees longitude is an arbitrary line designated by the British many years ago. I will have more on zero degrees longitude below. 

Going back to lines of latitude, I demonstrate that the greatest amount of latitude is 90 degrees at the North or South poles. To do this, I draw a circle on the board and ask how many degrees are in a circle.  After some student says 360 degrees, I draw an equator through my circle and also mark the north and south poles with a little slash.  I then highlight the arc between the equator and the pole slashes and the ask, “What fraction of the entire circle is the distance between the equator and either pole?”  Someone will eventually say ”1/4th.” We then calculate, 1/4th of 360( is 90(.  We can then label our equator as 0( and our North and South poles as 90(.   I also point out that lines of latitude are parallel and are even referred to as “parallels” or “parallels of latitude.”  For example, it is common to hear that “our town is located close to the 39th parallel,” or that the country of Korea is divided at “the 38th parallel.”

Moving to lines of longitude, I point out that they run perpendicular to lines of latitude.  That is, longitude lines run North and South but measure East and West of zero degrees longitude which is a line called the Prime Meridian.  This arbitrary north/south line was marked by the British in the 17th century and runs through a town just outside of London called Greenwich.  The British needed a world wide grid system to map out their new empire on which the “sun never sat.” 

 Starting at the Prime Meridian, we measure the earth east or west with these north/south-running lines called “meridians.” We can measure halfway around the world till these meridians meet at 180 degrees.  This meridian line at 180( east or west is called the International Date Line.  So unlike latitude, where the greatest or maximum latitude is 90( at either the north or south poles, the greatest amount of longitude is 180(—halfway around the world from the prime meridian.  One other important way these longitude lines differ from parallel latitude lines is that lines of longitude are not parallel, and in fact converge at both the North and South poles.  This leads us to some interesting longitude and latitude riddles. 

Riddle:   I am standing on a point on planet earth.  I go one mile south.  Then I go one mile west.  Then I go one mile back north.  Where am I from my original point?  

Answer: Most people, especially those of us from the mid-west where everything is cut into mile section roads, would answer “one mile west of where you started.”  However, the correct answer could be right back where I started.   If I start on the North Pole, and go one mile south, one mile west, and one mile back north, I would be right back where I started—on the pole.  Lines of latitude are parallel but lines of longitude converge.

Another riddle states that if one builds a house in which all four sides face south, what color are the bears outside?  The answer has to be white or polar bears because the only place you could build a house in which all sides face south would be on the North Pole.

Students can be helped to distinguish between lines of longitude and latitude by having them say the words individually and paying attention to the shape of their mouths.  When we say “longitude,” our jaw drops with a wide opening going up and down. Lines of longitude go up and down.  When we say the word “latitude,” the opening goes more left to right—lines of latitude go left and right.

Depending on the grade level and how exact of a location you want to get, it can be pointed out to students that each degree of latitude or longitude is subdivided into a base 60 numbering system that we call “minutes.”  So 45(50‘ North, written as 45(50’N is close to 46(.  45( 10’ is closer to 45( and 45(30’ N is halfway between 45( and 46(.   And even more exact, each minute is subdivided into 60 seconds and uses a double slash.  For example, 45(59’59”N is about as close to 46( N as you can get.

Several activities can be used to strengthen students understanding of location grids.  Two activities are described below.

Hide the Mascot is a game that in addition to strengthening understanding of grids for location also strengthens students’ understanding of cardinal directions. 

· Use the Cartesian coordinate system. 

· Select a location where the school mascot could be hidden.

· Ask students to guess a coordinate and then respond with clues like “The bear is NW of your coordinates.”

· Students record the response and look until they find the correct location.

Location Game can be used to strengthen understanding of longitude and latitude and also familiarize students with any location that they happening to be studying in social studies—state capitals, the Caribbean, etc.  
· Groups of at least 4 students.

· Instructor calls out coordinates

· Students determine location and raise hands to attempt correct place name.  

· Baseball style: First student to raise hand and give correct location answer allowed on first base. Additional correct location answer from same group puts another student on base and advances the first runner to second and so forth until one team scores a run.  A runner from each group of students can be on the same base at the same time.

A great map with well marked longitude and latitude lines of the Caribbean area for use with the above activity can be accessed from the NOAA Website at: http://www.education.noaa.gov/cweather.html.   Look for the link to Hurricane Tracking Chart.  List of coordinates for various locations for teachers to use can be easily gathered at: http://worldatlas.com/aatlas/imageg.htm
Hey math teachers, find that social studies teacher next door and tell them you are ready to help reinforce their students’ map skills with a little mathematics!

